Multiple RNA splicing and the presence of cryptic RNA splice donor and acceptor sites may contribute to low expression levels and poor immunogenicity of potential DNA vaccines containing the env gene of equine infectious anemia virus (EIAV).
The env gene is an excellent candidate for inclusion in any DNA-based vaccine approach against equine infectious anemia virus (EIAV). Unfortunately, this gene is subjected to mutational pressure in E. coli resulting in the introduction of stop codons at the 5' terminus unless it is molecularly cloned using very-low-copy-number plasmid vectors. To overcome this problem, a mammalian expression vector was constructed based on the low-copy-number pLG338-30 plasmid. This permitted the production of full-length EIAV env gene clones (plcnCMVenv) from which low-level expression of the viral surface unit glycoprotein (gp90) was detected following transfection into COS-1 cells. Although this suggested the nuclear export of complete env mRNA moieties at least two additional polypeptides of 29 and 20kDa (probably Rev) were produced by alternative splicing events as demonstrated by the fact that their synthesis was prevented by mutational inactivation of EIAV env splice donor 3 (SD3) site. The plcnCMVenv did not stimulate immune responses in mice or in horses, whereas an env construct containing an inactivated SD3 site (plcnCMVDeltaSD3) did induce weak humoral responses against gp90 in mice. This poor immunogenicty in vivo was probably not related to the inherent antigenicity of the proteins encoded by these constructs but to some fundamental properties of EIAV env gene expression. Attempts to modify one of these properties by mutational inactivation of known viral RNA splice sites resulted in activation of previously unidentified cryptic SD and slice acceptor sites.